Taurine prevents free fatty acid-induced hepatic insulin resistance in association with inhibiting JNK1 activation and improving insulin signaling in vivo.
We infused the 48 h intralipid plus heparin (IH) to normal rats to elevate plasma free fatty acids (FFAs). Co-infusion of taurine was designed for the purpose of studying the effects of taurine on insulin sensitivity, oxidative stress, c-Jun NH-terminal kinase (JNK)1 activity and insulin signaling in livers of prolonged IH-infused rats. Cannulated rats were infused for 48 h intravenously with either saline or IH, with or without taurine. Hyperinsulinemic-euglycemic clamps with [6-3H] glucose infusion were performed to assess hepatic insulin sensitivity. IH infusion increased plasma 8-isoprostaglandin and hepatic malondialdehyde (MDA). IH also increased JNK1 activity and insulin receptor substrate 1/2 (IRS-1/2) serine phosphorylation, reduced insulin-stimulated IRS-1/2 tyrosine phosphorylation and Akt serine 473 phosphorylation, and induced hepatic insulin resistance. Taurine co-infusion with IH prevented the rise in 8-isoprostaglandin and MDA, inhibited the activation of JNK1, and improved insulin signaling and insulin resistance in liver. The present study has demonstrated that taurine, as an antioxidant, prevented hepatic oxidative stress and ameliorated hepatic insulin resistance. And this effect may be associated with the inhibition of JNK1 activation and the improvement of insulin signaling. This study suggests the therapeutic value of taurine in protecting from hepatic insulin resistance caused by elevated FFAs.